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(54) Title: LIQUID FOR IMMERSION EXPOSURE AND IMMERSION EXPOSURE METHOD 
(54) f§|fl®«iai: jft;SS3teffljSf^*33cfcLCja,^St3fe:^a 

(57) Abstract: Disclosed is a liquid for immersion exposure having a high refractive index which enables to prevent elution or 
dissolution of a photoresist film component or a film component of an upper layer of the photoresist film and suppress defects during 
resist pattern formation in immersion exposure methods. Also disclosed is an immersion exposure method using such a liquid. 
Specifically disclosed is a Uquid used in an immersion exposure apparatus or an immersion exposure method wherein exposure is 
performed through a liquid flUed in flie space between a lens of a projection optical ^stem and a substrate. This liquid is in a 
Uquid state within the temperature range at which flie immersion exposure apparatus is operated, and is composed of an aUcyclic 
hydrocarbon compound or a cyclic hydrocarbon compoimd containing a silicon atom in the ring structure. 
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[0021] [^b37] 



(1-8) 




P 



^(1-8) \zLid\^X^ 'R^^\t^mWi2^AL(Dr;v^;vm. ^m%c^^Ai(Dmn^ 



-Si(R') */c{i-SO R'^S^^L. p{*l~6(D^^^^b. R''^S:ig^;j^^^-f ^ 



13 



c:^/VS#;5S^if ^>:rb§o ^*^2~10(D:75/^@amb*^S. -Si(R') ^fc 



10 



3 



;^{t:^^S. -si(R') -so R 

3 3 
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10 



^(1-8) Jc:*5ttS^f*bVMb^i^(D*f«^J^^ 
Mb38] 



C2H5 



C3H7 



C4H9 



(1-8-1) 



(1-8-2) 



(1-8-3) 



H3C 



\ 



CH — CH3 



(1-8-4) 



H3C 



\ 



CH — C2H5 



(1-8-5) 




(1-8-6) 



CH3 



H3C^ ^CH3 
C — CH3 



(1-8-7) 



CN 



CN 



(1-8-8) 



(1-8-9) 



(1-8-10) 



cr3 



(1-8-11) 



CN 



(1-8-12) 



(1-8-13) 



[0022] [>ft:39] 




q 



1112 



(1-9) 



^(1-9) ^;l*3v^T. 'R''\tmmWii-iommmmi\:.y^m^. mmm-iA(Dm 



^^S. -Si(RO ^fzJi^-SO R^'S^^b. nl2{il~3(DS#:^^b. qfiO 



r'*}*, ^(1-1) t;i*5(tSR'^iii— -efc^o 0*Lv^R''^iR'(D-^tL^lll— e 
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(1-9) (3:*D(t^^^uv ^^t^m(7)Mci^m^^TK^'r. 




(1-9-1) 




ca 



(1-9-4) 




CH: 



(1-9-7) 




CH: 



(1-9-10) 



\ / 

(1-9-2) 




(1-9-5) 




C2H 



5 



(1-9-8) 




C2H5 



(1-9-11) 




(1-9-3) 



H3C 



\ 




CH — CH3 



(1-9-6) 



H3C 



\ 




CH— CHa 



(1-9-9) 



HjC 



\ 




CH — CHj 



(1-9-12) 



wo 2005/114711 



41 



PCT/JP2005/009128 




(1-9-16) (1-9-17) (1-9-18) 



CN 




(1-9-19) (1-9-20) (1-9-21) 



[0023] ^(i-i)~iS:(i-9)(Z)ft3-ei|#tc^^bvMb'a-i^f«(i-i). ^(i-4)-e^$ 
X'ohm^^^^t^wr^i^fc (iii) (iv) ^oaft-e^^bv \ 

mfCjott^JSJFf^jeiSi. 45~1. 8, ^*L<Jil. 6~1. 8(D$Sffl. 25°CI,cm^X. ^ 
;ft248nm(;i*5tt§JSJff^>6n. 42~1. 65. ^*b<}il. 5~1. 65(D^mXh^o 
*fc. 25°C^^*3V^T. D^(^;S589nm) JZl^Sft^Jajfr^^U. 4a-b. ^f^U<{^l. 
4~2. 0. Mt'^^*b<(*l. 40~1. 65<Z)f5H-efc§o 
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. j£t-^f^U<{*7. OX 10"* i^[^-e3b^o 

[0027] ^m^20X:icmir^^&^^0. SPa-sl^AT. #tC'^^^^i!V^>^X;H-3^<^^CD=3fV^ 
:/;5SimmJ^T<^S^'e'fSffi'r^J^-B'{^^f*L<}iO. OlPa-sJ^T. #(-0*b<f* 

0. 005Pa-sJ^T-efe§o 3^ifeSJ^50. 5Pa•s^^x.^#'a-^ l^v^;^hj^(^fc{*m?lffi-h 

{*o. oiPa-s^T-efc§rt^W^b<. ^(^^^. ^^i^rT'coEggl (lSja^(3DJ¥$) ^ig 
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[0028] ^/c. :^mm {cm^mi^^<Dm.i^(Dmm&i^. mm^xxfmm<D25°c. 

(atm) Xh^t^(Dmi^^(DUi$i(D^/P^mXhhi^^tl^mM&7iW^V<l^ 
0. 5X 10"*~70X 10"\ jS:fC^^b<f*2. 5X 10"'~50X lO'^-efc?). ^tlh(D^ 

i^(DmM&^^^0. 5xl0''}^TXh^m^^i^:^h^:^^h^±\^f^-ry^<y^^^^n^ 

2 

?^;5S^^L-^i-<j'.^^o ^(Di:^fiM-^\i^ immersion Lithography Modeling 
2003 Year— End Report (International SEMATECH) t^lfBife^^TV ^-5o 

OT:(;i*5tt§^B^;'3{i^^L<fi5dyn/cm~90dyn/cm. KtiI^^L<}i20dy 
n//cm~ 80 dyn/cm'Cfe §o 
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[0031] :^mm(Dmm-i^mmm~rxm^. m'X. ^\'xm(Dmmkti^^\H\:,-^mx-h^ 

b< f*5mmHgja>!.T'efe§o 

wwttf-iHb-rtt. ^'I4#'i4^s^<. m^Ay\^. m^^^^. ^mm^m 

[0032] Wz.. ^^PJ(D|S#:j*;^f;^i^ci-^h^''^7^— -eil!j^L/cMS;0S95. omA%J^_h 

-efc§^^;«)W*b<. #i;i^^L<f*99. omm.%^Aixm. Si-^*b<^s^59 
9. 9m*%i^^±-efc§o 



wo 2005/114711 



45 



PCT/JP2005/009128 



1 ooppb t±m4:t>'^tz. j*^M i «9 w v?;^ hin^ icm^m^Rm^tc 

^mtVXi^^ Li. Na. K. Mg. Cu. Ca. Al. Fe. Zn. mj()^hmittlfc^J^^£<th 
J;'9^f*L<(*2ppmJ^T'efc^o ^fc. #ii»3feR#(-{W^b<(* IppmJ^f^, 

M i^^^b< 1 oppb -efc-So ^^ifts^^^ 1 ooppm^^x.^ tm^^^ i^x^m 

[0033] ;^^M<Df l^-a-i^fi. mm(Dih^mtl.XA^X%^^\ fc-SV |!E#<D«^ (D^ 
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XD^^ ^^--eV^ T/l-^/^^^>-M>^ -^^-f-l^hl^^^ T^h^-^^^ ^(D^(D^M.^ 

[0034] Aimt-^m (2- 1) (Dumzim.^ir^'ry^\y>^i:x:^'i-y^\y^^mw-^Kn.Ai 

^b^i^<D'^*»^si00ppm^^x.§^^«Jt'^*>fb'a'i^;is^M;4<i^^b(D^oM^ 

[0035] ^/c. jb-^i^ (2-1) <Z)5~^^ cis-7^^;^7yi^:^/cf*trans-T';i;y>'*5 j; W(D 

[0036] ^/c. ^m,7^^itCOmBtl^Xi^. ^V^^V^. nv^i^i^, 
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'So 

S^a#:^bT(i. SiO . y -Al O , Cr O . TiO . ZrO . MgO. ThO . mM±. 

2 232322 2 

m.^m^m\^^^m^. mmti.xi^^iy^/v^ ^^mmj-^\^\^\ mmir^mm(D 

^fc. (#512003 -1605 15) (CfB^tLfc^^^i t-J:«9^5/^/V^^c 

-htasj^^m. jg^/^w^^tf ^Rj^LMn. mmm(D^mm^m^ir 
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#T. ±m(D7K^R}t-^n^j:^^\ ^fcf*. endo(endo. exoM-a*) v^^^^n^^iS'v? 
:^XD7K1^KX^^Sfcendo (endo. exo^-^) Th^^^V^Z^i^i^^^^^Z^^l^^M"^ 

5 

5 

CO 5ooppb-efe^ x@ ^zK^KJ^i^ pi.*^ ti.^i-< 

— #-e5>Wi-^^^^s-e t §o B^^M^f^^dx. 200 1 - 1 8 1 2 1 7(D:}om^ 
|g-^(D^^MIK^>mv^TfT^<^5^^;e»^-e#§o ^7K^;^{*^[Ix.«'#^0S6O-2O95 

36, ^TM200A-12^7Q2\ZLf^^-^flX\^^ijm^i:y)^<f^i:^^tt^X^^o -hSE(D7K 
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^t^i:«9ff^^5-^^^-etS (#^2002- 255866) o ;*:HJ^^^-*5V^-C. Wl^j^mtl. 
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;#,'^.( C) 






20°C 


20^C 


o 


0 


136 


1.46 


0.001859 






159 


1.46 


0.001618 


HC^ 

O' 


D 

D 


11 0.5/1 Torr 


1.5 


0.001011 


cis— 'J > 


195 


1.48 


0.003381 


trans- U V 


187 


1.47 


0.002128 




185 


1.49 


0.001011 


Xt°P[4. 4]y^> 


154 


1.46 






11 0.5/1 Torr 


1.50 






219 


1.50 





^fc. trans -7'':^y>-, exo-7^h7tKnv?i/i:7n'0-^>?^^(Diti^'|47^— ^5?:^ 
[1^2] 
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mm. 








trans— r:^)'j!> 


exo— r h-7 1 K P V V 0 




760mHe 




187.31 


185 


ItJJ* /t»v 


760mHg 




-30.382 


-79 


Its. 


20''CC/4°C) 




0 86969 


0.93 




194 227nm 




1 .631 


1.649 


589nm 




1.46932 


1.49 


Sifr^imJ^'ti^^ti Dn/dT 

71-JL-l 1 1 / 1, 1,1.1. 7JjC. 1 1 J 1 _L_ \ 1/ 1 


194 227nm 

1 \^ r ■ / 1 1 1 1 1 




-0 00056 


-0 000056 


Jm^if^J±^'f^t#i'4 dn/dP 






q X 10"'^ 




III W IB 


20°C 




2.172 








D 


0 






20°C 


cP 


2.128 


2.86 


OU3Si t-BJ JJJ^ <r ,J 


20"C 


dvn/cm 

VII/ ■ 1 


29.89 




J:b^(^J±) 


20''C 


cal/ deg.mol 


54.61 


48.5 






°C 


413.8 








atm 


27 






25°C 


mmHg 


0.78 






62.8"C(D),30"C(W) 


cal/cm.s.deg 


0.000256 








°C 


58 


55 






°C 


262 






53^J±1atm 


ppm 


274 


220 




^J±1atm 


ppm 


113 


96 



[0040] ifmno:>w^n%mmm^^L^'^ix- d ~ (1-9) ;5^^>3itf;rb§«^^#-r^ 

)~(i-5). (i-7)~(i-9)(D«at^^i-^. lafp^{[::**'^b'a•^^^cov^T^i. 
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-2o°c~4o°c. #^c^*bv^:^aMS^*- io°c~2o'C-efc5o 
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[0043] McW-Mt\^X. (cis, transM'a-i^:Aldrich1±M)-r;57y:/. trans--r>y^^(:^^ 

xm^w^x(Dm^^^m'&\^fz.o w^^m^. moller-wedeli±m^^-:^ 
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o 

[|g3] 



i^S(nm) 




(cis,trans-jS 


trans— J 
XI) 


exo— rhT7t 
K>^>C1) 














589 


1.475 


1.469 


1.49 


1.479 


1.44 


1.458 


1.445 


1.344 


1.332 


486.269 


1.477 


1.48 


1.4926 










1.345 




388.975 


1 .4989 














1.353 




31 2.657 


1.501 




1.5228 






1.4893 


1.475 


1.366 




289.444 


1.517 










1.518 


1.5035 


1.386 




253.728 


1.539 




1.5547 










1.403 




226.572 


1.568 














1.414 




214.506 


1.586 




1.6014 






1.561 


1.545 


1.428 




194.227 


1.637 


1.6315 


1.6492 


1 .6384 


1.5826 






1.441 


1.433 
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jlia^(193nm;mm"^) (%) 


(193nm) 


(589nnn) 


A 


B 


i /J J — ^ 

(cis,trans;M^i|^) 


73.5 


- 


1.64 


1.48 


trans-T-^^^'JX^m-lb/ilcpp) 




- 




1.48 


3|iMmtrans-T^^:fe'JV(1) 


93.4 


- 


1.63 


1.48 


ffiSlfttrans-T^^;bU>(2) 


96.8 


- 


1.63 


1.48 


3|«ii^trans-T-*:^'JV(3) 


- 


99.5 


1.63 


1.48 




10J^T 


- 




1.49 


ffliJ^exo-Th^tKP-vi^^P^V^vxXl ) 


87.7 


- 


1.65 


1.49 


ffiM^exo-T^h^tKPvv^7P^>^vXV(2) 


97.5 


- 


1.65 


1.49 


*iiS^exo-i^h^tKPvv^P'-5i>^vxX3) 


- 


99.6 


1.65 


1.49 


*iM^ixi^^P^^:>JU 


97.3 


- 


1.64 


1.48 


*ii!J^-fv::^PtfiiUv^p^^^t> 


76.3 




1.59 


1.44 


*iii^i>^P:?|-^^V 


70.2 






1.46 


3^ii^v^p/>v:;f^> 


71 






1.44 




91.8 




1.44 


1.34 




94 




1.44 


1.34 




10JMT 






1.7 
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bv^^^<D#^l^bT^^^yx.^^««;os;^f9;^. ^mm. sus). 1^^. PTFE(jKy^h 

=yy ;V^xizxi.=f-yyi/) , PFEP(^-?— y'/V:^nrc^l/:^:7"n^^^=i^y'>'— ) , ECTFE( 

3^^w:^-^nnMJ:7/V;^nrc^lx>-=i/Ky-^— ) . PTFE/PDD(^y7"h9:7/V:;^ti 

:7/k;^nv?;^df-y— /^=l4^°y-^— ) . K^/^—Z^ ^VirnT ^V^^-yT 

/V;^;:/) , ETFE(:3^^W>'-^h^y'/^;^tirc^l/:/=i/Ky-x'— ) , PVDF(2Kyif^y 
t'V:7/VJ^-9^K) . PW(;!Kyfc*^7V:7/V:^9^K) . PCTFE(#yi^ntihy:77V:^tirn 

^^cCV^^fc^, #®;05;5f^>^. SUS). 1^^. PTFE (^y^h^:7/V:^n3^ 

PFEP(^^— :7/V;^tirc^V>'>^ti'<^^=i7}^y-e— ECTFE(3i^1/>-— ^ 
nnhy:77V;tn3^^1x>=!;j<y-^— ) ^ PTFE/PDD(7Ky7"h9:7/V:^nrc^W^-/-? 
— :7/V:^i3i;?:^dry— 7k=i;!Ky-s'— ) , PFA(x-^— :77k;^i:iT/^=idrv^T/V;&^) . ET 
FE (3^5^W>'-7^h9:7/V:;^-nrc^l/>'=t7Ky-^— ) . PVDF (3j?ytf :=^y-T'V>'/V:^9^ 
K) ^ PVF (^yif ^/V^/V:ry^K) ^ PCTFE (^yi^^^hU^/^:t^^^U>^) ^(0^7 
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UMtl^Xi-i. mK.i-£:^y::^. ^M(^!Jx.{^. sus. iS) ^ ptfe( 

CTFE (^^W:/-i^tii3M;:7/V;4-nrc^W>'n/Ky-^— ) . PTFE/PDD (*°y-7^h^ 
=3^iXT/V;57:^) . ETFE(:3^^V>'-7^h^>'/V'J^n^^l/>'='7Ky-^— ) . PVDF(jK 

yt''c^y7sv:7/k:;^^^K) ^ PVF(>^°yt^^^/k:7/v;t^^K) . PCTFE(/i<y^titihy:7 
bV\ mx.itU&K-D\^Xi-i0m^<i^. ±0. 1°C. 35(-0^b<(*±O. 01°C(D$5 
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[0047] M3felM^<^IK?S<^M*#^lB;^?i^bT}*. mooving pool&. seimming stage 

Local Film (mmmm:>3^) ^mhnx\^ ^^mmn^^^—mmmytmm(2 
004^5^ 27 0 mm)-^^'^—'T^^h0^m). mpjfm^'^^mi^m^mmi^<Dm.m 

2 

fused silica;5S-^<Z)3fe##tt;5^^>^f ^LV \ #.(0^? *LV ^l^^Xt4"^^bT{*/cix. 

X 1-x 2 

O, SrO, BaO^(DT/^;^l;±M^Ja(^^^b^^^;6W*b<^ ^l^*^^fflV^^cJ^'^, 
CaF (n@193nm=l. 50). fused siUca(n@193nm=l. 56) ^ittS^UTl^^^X 

2 

*/c. mmmi^±m<DUi^:p^hm^^h(Dmm^^^ im<D^mxMnx^^]y-</\-x 
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[0048] ^ (1 - 1) (1 - 9) xm^ti^mmm^mmm-i. ^ti^n^mxh. -^t^m 

mmmm(7:>mmw.^pjfm(7:>im^ir^^t:^^^x^^. 

ti(D=i:yhvi^/i^K^^Xh^o 

[0049] ±mm^m^mmw-^m\^^x^ mum^^^^<^^ti^o 

y=i^!>3^yN, T/]^^^'ffJ>sX^mLfc^^^^^^^^^^^t^^X^^o ^tc. ^i^:^hm 
X^<^t^>X^^. 

^m^ti^^:i-hUiy:^hi^. m^^0tM^n^i>(DXi^^^<. l^iy:^h(Dmmnmi^it^ 
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RES 

RES 

[0052] mmm±mmti.xi~i. m^yt(D^m^Mi^x^^fmm^ty:thui^:^hmt-^ 
'r:5^fd^x^^mx^ni-£mm'r^^t^^x^^o ^<Dm^. ^±.m^t>^mm^x 
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oc 

n =(n Xn )°' 

OC Iq RES 

Iq RES 

A#:6^t-f*. n 6~1. 9(Dg5H-efe§<Z);5W*LV\ 

oc 

•So 

^v^-efi#i-'5^^^-J;«9. i^v^j^h^^^— :x^?i^^'r§o ^(^x®}*. mn.n 

nm) fe^V ^^iKrF3zd^iy-^l/— if (^;tt248nm) ifiy^~^\^\ \ 



wo 2005/114711 



62 



PCT/JP2005/009128 



[0054] ^mm<Dmmmytmmi^^wmir;5fcmc^ }^Ti^^irmMMm^mmm.^m 



■(Dm 



Mb4i] 



/ 



CH2 = C 



\ 



c=o 




(S1-1) 



/ 



CH3 



CHi = C 



\ 



c=o 




C — C2H5 

/ \ 

H3C CH3 



(SI -2) 



/ 



CH3 



CH2=C 



\ 



c=o 



H5C2 




(S1-3) 



it 



(SI -1)39. 85g(40^/P-%). jk'^#/(Sl-2)27. 47g (20^/1^%) . 



-^^^(81-3)32. 68g(40^/V%)^2-7'i5'y^200giC^jli?U '^KTV^'^^^^V 



^Ab. ^ffmbfcafe)^7^^^SiJi-'5o ^SiJ$tvfce-fe)^*^2S400g(Dp<^y- 
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K^^(D'^^. it^m (SI - 1) . it^m (SI - 2) . it-^m (si - 3) T*^$tV§i^«9 
MbW^ ^W0m^^^(D^^mt^A2. 3:20. 3:37. 4(^/V%) (D^m-^f^-e 

feofco ^(DM-^w-^mm (A- 1) t-^^o 



[0055] ##^!j2 



Wb42] 



/ 



CHi = C 



\ 



c=o 




(S2-1) 



/ 



CH3 



CH2 = C 



\ 



c=o 




(S2-2) 



/ 



CH3 



CH2 = C 



\ 



c=o 



HsC 




(S2-3) 



^^-^^^(32-1)53. 92g(50^7V%), ^b-^i^(S2-2)10. 69g(10^/V%) , >fb 



-8^^^(82-3)35. 38g(40^/V%)^2-:7'^y>'187gt^^^Ufc^J 
v^7«5^/V2, 2'-Ty^lf^(2-^^/V:7°nt°;^^— h)3. 37g^2-7'^y^64gt^| 
^bfc^lS(2)^2p'llb. M(C2-7"'i5'y>'^15gSAbfcl000ml<DHo P:79;^r3 
tCtfft^Mb/cm*^*:^?^(l)28. 77g. ^1^(2)4. 23g^t^AU ^(DW^BM 

15^^, (1)258. 98g, ^1^(2)24. 64g^j^lS7K>-7°^fflV^-C3H#F^ 



(1). 



e^i^^^2it2000g(Z)-ry7°nt:VVT/V=3— /VtCW^y— Ji-Cj^fcitb/c^. ^gij 

u Qo°c\z.xnmf^m.m^. e^i§&*(Dm^#:^#fc(85g. iix*85m*%)o ^ 



(^^'^#:f*Mw;6S7, QOOXm. ''C-NMR5>ffC)?^^. 'fb'a-i^(S2-l). ^^-^ 
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m (S2- 2) , ^h^m (S2- 3) ■^^m^th^mMi.m^. ^m^M\.^^(D^^mii^ 

53. 1:8. 5:38. 4{^/U%) <D^m^i$^X-h-:>fCo ^(Dm^i^^m^m(.A-2) tir^ 

o 

[0056] 0^M3 
Mb43] 




(S3-1) (S3-2) (S3-3) (S3-4) 



ih^m (S3 - 1) 50g. ^b-a^i^ (S3 -2) 5g. ^t^m (S3 -3) 25g. it^m (S3 -4 
)20g, ^XXlT:/}fy^4y^M^^/^6. 00g^p<^7V^^/k^h>^200gti^jii?b. 

E-l)(i, Mw;^57, 300-efoofCo 
[0057] ##^!J4 
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CH3 




(S4-1) (S4-2) (S4-3) 



^mi^tVX^ it-^m (S4- 1) 70g. ^b-a^i^ (S4-2) 20E.^^nit'^m (S4-3) 

iDl*88Ma%)o Wg(E-2){*. Mw;0S6, 800-efeofCo 
[0058] ##^!|5 

ffl V ^fc^^^^J (B) . ^a£i5:$iJINi^J (c) . ^^J (D) ^j^T(-^i-o 

^^^^J (B) 

mum.mmm (c) 

c - 1 : 2 - :7^^/k-<>'X-r^i5?^'y — /V 

^^J (D) 
[1^5] 
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mmo) my 


F-1 


A-I(IOO) 


B- 1(2.5) 


0-1(0.2) 


D- 1(750) 


F-2 


A-2(100) 


B-1 (2.5) 


0-1(0.2) 


D-1(750) 


F-3 


A-2f:ioo:: 


B-2i2 5') 


c-i(n r< 


D-i::75o;' 



[0059] ##^!|6 

-^/i^^—'c^mir^^t{cx'ommm±mmm-0.m (Gi:ioi:u?G2) ^mmi^fc^ mg 

[1^6] 







(M) 


G-1 


E-1(1) 


n-BuOH (99) 


G-2 


E-2(l) 


n-BuOH (99) 



[0060] ##^[|7 

fPttffl wv^^hH (H - 1 ~H - 5) ^i^;^ T(7);^&-e#/co 
84:y'f-iyV=i:y^^^^±K. pb(90°C. 60#) KX'OTmKM^Jj^m 

ARC29 (:/VV— !7i^^^V;=?.^±^) (DM^^^T^c^V \ B:}m77nm(Dm^^^)3^\^fc 
l^^#-e^7^C^i-^^t$C#if)^tt#lej^J.^^^^fflV^TWi^:^^j|^(J|^jf:205nm) 
^ff^^bfc (H - 1 ~H - 3) o 

K PB(130°C. 90mi^X'Omm32Tmi(D±mm^M^l^f:iiii-4^XXlH-5)o 

mi] 









H-1 


F-1 




H-2 


F-2 




H-3 


F-3 




H 4 


F 1 


G 1 


H-5 


F-1 


G-2 



[0061] MMMi 

rfT|g(Dtrans - 7'':^IJ>' (trans - T'^tKn^T/iSri/:/) 
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500- 1000rpmii^^b-C20^r^25°C'e»#L^Co 

;ft$20cm<D•>-r5/K-^-M*t#^^#x.#^t/c^S^M-eMi£^®^^T^.ev^lOml 

■i:?3@jii^;6S93o/o J- -efc^® 2;2^fc«9 . -^tf 1 20ml<D^^;R: lmmi^#Sj^ 

rans - t"^;^}; ( 1) >5o 
*/c. TfTIStrans, cis-mixtxire-5^';^;y^*5j;lJ?rfT|gcis--T';^;y^^_hfBC>;^ife-e 

[0062] %M^\2 

m \^:lfm^X^ . miStrans -T'^Vl^ (MM^[:m±M ; yt^S: lmmmW(D 1 9 3nm 

S(*119ppm-efco^Co icfc. ^|g#:(DLi, Na, K, Mg, Cu, Ca, AU Fe, Mn, S 
n. Zn. Ni<D^M'^*5ri^^^^3fe^t-J;«9S!i:gbfctr'5)Ca^nppb. Zn^^eppb. 
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(Dtrans - ]) >-^*tM=^trans -y'^T^(2) t\^% 

[0063] ^fc. ±mMMm2'(:m'hnfcmM^trans-'fm:y (2) ^^u^KMcmi^. ^M. 





it^;^JS(jwg/ml) 


ili^2^(%) (1mm) 




1 7t^^ 


96.8 


^mi&f P^trans-T^:^3 'J > 


61 


74.8 




7 


96.3 



[^9] 











^M^ttrans-T^;bU>(2) 


96.6% 


96.8% 


96.7% 


i^7K 


98.0% 


97.1% 


96.0% 



[0065] *tig^trans-^';^y^(2) tC^i-S^^^^J(Z)^^^Sm<^^iSfe-eS!lSbfCo 
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7K(100ml) 


trans— r:b'J> 




50g 


0.5mg J^T 



o 

[0066] MMM3 

^3o^^mm^<yv:y^u i93niniz^if^mmmmm mm^m-i±m^moo 

[0067] MMWH 
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[0068] llii^js 

tCi^i£S^^J^bT^T^.^ofcW^f* Hii^a 1 h m^O^^-e miStrans - ^^;(;y >- ( 

^GC (^m^TCD) -eS!jSbfci:i^^*miSJilppni*«. 

tvfcWM^tDtrans - f^^)l^^mM%Xr&ris — T^^y ^ (3) >5o 
[0069] ^Mf?!l6 

mm^&l-ilppm^m. ^l^^tSf* 100ppm-efeofc„ ^/c. GC|i6Sf*97. 80% 
[0070] Ilife^!|7 
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[0071] ±mMmmKis\^x^ Gcm&^^m^. }^'r<7)^WKx^o 

Agilent^i?'yi3v?w- (DGCeSSO (;^^AAgilent^i?'/nv^— HP - 1 (^ffitti?'^:/ 
[0072] Ilii^j8~|||i^j22. *5j;U?i:b^^[Il~it^^!l2 

Dj^(^ft589nm) tC:j3(t'5JaJff*;0^^>^?l!|-e#So ^(Dfcib. D^(^*589nm) 

[0073] (i)^mi^:a 

^tE^HPLCCa^Mf^BfB. ;!&9^InertsU ODS-3(f^#10mmX;R:$250m 
m). M^^^J:Tirhc:^by/k/^ = 80/20. ^tii^:UV@205nm, 220nni, 25 
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(3) ^<^—^iy^nmmk 

^>{W)^&M)X\ NA:0. 78, iXi^V:0. 85, 2/3Ann(D3fe#^{4^i-'CS3fe(» 
3fe*30inJ/cm')^^f^.eV\ -^rc^^, CLEAN TRACK ACT8J}^^yh:/lx— h(;iT 
PEBClSO'C. 90#)^fT^^V\ mCLEAN TRACK ACT8(DLD7X/K;iT^-?K 

2. 38m*%^h^tKnT^^^!>i^tKndrv/K7K^m)(60# 

(tt)iiM) S - 9360-e90nm^^^^, 90nm;^^— >^<D-^;^i^/^i5^— ^ i^^/^^ 
_h|El/v'>«^hJte2, H4, H5. ^^^=7:^±1iZLMir^tTans-'r^])l^(D^MM(D 
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S'J^^Kruss^, Mode IDSA10L2E^ffi V ^Xff^^otl (|l!j^&Elipse (tangent 
1 ) feo 1 2 KWlTo 

(5) 23fe^^#^fflv ^fzM%mm 

TJBMt^P;&ihj|l(DjjIjf:^29nm, Wv?;?<.h-J^fl:^100nm (45nmffi) 60nm (35n 

^^N_h<D|g^S3fe>^IS#;^^^^Mi-J;'9|^*b. ^!>^/N^CLEAN TRACK 
ACT8JK5/h^l^— hi^TPEB(115°C. 90#)^tT^^V\ IHCLEAN TRACKAC 

(DL/s (iL/is) (D^^/^w>^;^h^N^— >'^s#^,tb^cJ©'a^^roj . ^mf^^<^— 

(6) w>^;^h^MB#cD@^3tS^^t: (fe^v M*?^^) 

^S#:(^-Y:4-^*;^cfc;5V^^i|t^^trans-7^^;(7y>-(2) (|lii#y2^|WlC;^^-e» 
#?S#:C>Jl^i?;0^^ j:5^*linm(C?fe§J;5t^?S»^l«fiBbfCo m^y^V^^i>:^h (HI. 
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[^11] 



























193nm 


589nm 














8 


r i <^ — "T" ' J \/ 


1.64 


1.48 


HI 


o 


o 


o 


o 




9 


CIS — ^ "^1 ' J 


1.64 


1.48 


H2 


o 


o 


o 


o 




10 


r i ^ j~ "^1 ' J 


1.64 


1.48 


H3 


o 


o 


o 


o 




11 


— "T" v1 ' J 2-/ 


1.64 


1.48 


H4 


o 


o 


o 


o 




12 


cis— ■t:^]'J> 


1.64 


1.48 


H5 


o 


o 


o 


o 




13 


trans— x^'JV 




1.47 


H1 


o 


o 


o 


o 




14 






1.48 


HI 


o 


o 


o 


o 


m 
m 


15 




1.65 


1.49 


HI 


o 


o 


o 


o 


16 


5— >^'>'?P [4.4]y-^> 




1.49 


HI 


o 


o 


o 


o 




17 






1.50 


HI 


o 


o 


o 


o 




18 


1,1,1-h'Jv^P^^''^j'U>52> 




1.51 


HI 


o 


o 


o 


o 




19 




1.64 


1.48 


HI 


o 


o 


o 


o 




20 




1.59 


1.44 


HI 


o 


o 


o 


o 




21 


>"^p;r':7>SJ> 




1.46 


H1 


o 


o 


o 


o 




22 


v'i7P'N:7^^> 




1.44 


HI 


o 


o 


o 


o 


It 


1 




1.44 


1.34 


H1 


X 


o 


o 




% 


2 








HI 


X 


X 







[1^12] 





mm (^) 


H2 


23 


H4 


63.5 


H5 


64 




1 0 \>X^ 



mm 







i^Jl (Ecd)mJ/cm^ 






45nm 


27.1 


O 


*iM^ttrans-T^;bg>(1) 


35nm 




o 


ffM^trans-7^:^3'J>(2) 


45nnn 


22.7 


o 




35nm 




o 




45nnri 


28.6 


o 




35nm 




o 




45nnn 


23 


o 




35nm 




o 




45nm 




o 




SSnm 








45nm 




O 


S^^p;d-^^V 


35nim 






7K 


45nm 




T-topfl^t^ 
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[1^14] 







^3 n-t- BH 


193nmqRpfeJ^ 


^iS. /T^ 

193nmi!BTtJ5 






H1 


30 


0.0838 


0 2169 


0 1331 


180 


0.2577 


0.1739 


H4 


30 


0.0917 


0.0079 


180 


0.2298 


0.1460 


trans-T^':^ 
U>(2) 


H1 


30 


0.1421 


0.1414 


-0.0007 


180 


0.1397 


-0.0024 


H4 


30 


0.1417 


-0.0004 


180 


0.1421 


0 



[0074] ^m^n(Dmx^n^mmm^. m.i^^'o\>ws\w^^<. 

- 1) (1-9) T*^$ti.a'fb^«5t^^i-6<z)t:\ 'Sti./c^^S^^i-^^tj \c^^ 
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^m^^Tti^^ii- 1) ^ccv (1-9) f)^hmi^fv^{i^^t^< thi^(Dit^m-ch^:L 




(1-1) 



(^(1-1) t;i*DV^-c. R'«^m^l~lO(DJ3|Jte;^^>fb7Kf^S. ^m#:3~l4(DJ3| 

Ti^MM. -Si(R') ^fcf*-SO R'°S^^b. nl. n2U^th^^tlB.^K1^3(D 

3 3 

JfeoTV^T>bJ;<. 2oja>!.-h(50R';e»5;|c@5:(;ijg-^bxm«it^?l^^bT>bJ;<. R'*5J;U? 
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(1-2) 



mmmtTi^mm. -skr') -^tii^-so R^'m^mu K'^TKmrn^. ^mm 

3 3 

3 

Mb3] 




(1-3) 



^mt.yi<^m^. -si(R') ^td^-so r'^s^^l. R'^xxm.^7^)^^th^^tim^ 

3 3 

r'So j; ij^r'^s s: t iilg-a^bT^Sjg^ff^j^KLTt^ J; < . n5 
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Mb4] 




(R")e 



(a) 





(c) 



(^(l-4)(i*D(t^ (a) , (b) , (c) K^V^X. Bn?i^Ulym^fc\^=^^l^:ym^M\^ 



) 



(R«)f 




(1-5) 



10 



, -Si(RO *^cfi-SO R ^^^b. ffiO~10(D^#C^^U R^^' 



3 3 



1~1 



Wb6] 
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(1-6) 

m^^itT^M^. -Si(R') Wcii-SO r'°S^^L. gi6XXlh\^^tl^'tlO- 

3 3 




(1-7) 

(^(1-7) ^;I*3v^T. R''idxxj^R''i^mmm-io(Dmmmmt^mm. mmm3 

mM^^t,7i<m^. -Si(R') */c{i-SO R'^m^mi^. mo. nll«-^tV-?r*;Jxa 

3 3 

^ir^m^. ^(DR''^XXlR'^lim—<:hm^j:'oX\^Xi^X<. 2-D&<±(DR''^mK 
t^)^-a-b-cm«^^?l^^b-C^>J;<.*/c(i2o^_h(DR'';6S^B:i^M-a'bT^«^ 

m^miTo ) 

Mb8] 




(1-8) 



wo 2005/114711 



80 



PCT/JP2005/009128 



(^(1-8) (c*DV^-c. Rn-i^m^2j^±<DT/]^^/]^m. mmm!^±<Dmm^m 

3 3 

Mb9] 




(1-9) 



(^(1-9) ^c*3V^T. R'l*^^#:l~iO(DJigJte;^^<b;^<m*. ^m»~l4(DJ!g 

-Si(R') ^fcf*-SO R^°S^^b. nl2fil~3(D^#C^^L. q{*0~ 

3 3 

9<Dmwc^mu R''i>mwc^^i-^m^. ^<DR'^nm—xhmti:<^x\^xhx<. r' 

[4] mm^{i-i)x^^fh^it^mt)^Tm^{.2-i)xm^fh. mm^{i-A)xm^ 
fi^it^mt)^Tm-^{2-2)xm^fh^^t^mw^tir^mmmm^ 

Mbio] 




(2-1) (2-2) 



(^(2-1) \z.^\^x^ R'\^^mm-io(Dmmmm\:.y^m^. !^mm-iA(Dm 

7i<.mM. -Si(R') •^ta-^-SO r'^^^^L. af*0~10(DS#:^^U r'^^m^ 

3 3 
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[5] 



[6] 



[7] 



[8] 



[9] 



[10] 



[11] 



[12] 



[13] 



^(2-2) ^;L*DV^T. K'i^mmmi-io<Dmmmmt7i^mm. mmm3^i4(Dm 



, -Si(R') m. ^fci^-SO R^'m^mU i(*0~2(Z)^m^^b. R"^m^ 



mM^imM<7)mw:B^mmi^xhox. mmw-(Dm^mmM^^2ppmi^Txh 
mM^im^(Dmii§:Mytmww-x^^x.mm^(D^^^m(DmA^nopphu 



rxh^^t^wmt-r^mmmytmi 



f^<bhi^(D^mx^^:it^mWit'r^mi^uww.w-o 
a. s!^-rx^^^t^w^h.ir^Wi^n%^mw-o 

mi^^Aum<Dw^u%^w.w-x^^x. ttfiB^ (2-1) xmi^fh^it-^mtHxa 
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[14] 



[15] 



[16] 



[17] 



[18] 



[19] 



[20] 



mM^4$^m(DmB:M^mmi^xhox^ mm^ (2-2) xm^^^^t^m^e:x.o 



%^±comi^xh^^t^WWLtir^mmm^mmi^. 



m-^tcnmmm^:)jmicm ^^hfv^mi^<Dmmm^^^ m(Dmms.^wii5ir^fc 



^jr^ ■'=t|^ 
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Mbii] 



TkmM. -Si(R') ^fci-i-so R'^^tr^b. af*0~10O^#:5f^b. r'^^m 



^(2-2) ^^joV^-C. R'fi^m#:l~10(DS|Jte;^^^li;!KmS. ^^#C3~140Si 
7KlSS^ -Si(R') ^fcl^-SO R'°S^^b. i(*0~2(D^^^^L. R'^S;iglC 



[22] W^^21|Bft<D|S#:m^i^T'feoT. ^IS#:m^i^(^-^*^MC)i^*;0nOppb 

^rxh^^t^n^mt-r^mms-ij^mo 

[23] tt^lK21tB4fe(D|g#:|i.^i^-efco-C. ttflB^ (2- 1) Xm^fh^ih-B-^^Hrans- 

mm5%j^±xh^^t^!^mtir^mi^mmmo 
[24] mMm2imm(Dmm3.)^^xhox ^ mm^(2-2)xm^n^^[:^m^e^o-T 





(2-1) 



(2-2) 
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[25] mMm2imM(Dmi^m-mmx-hox. mm^ (2-1) */cf* ^ (2-2) xm^ti^ 
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[2oo5^iij2B (02. 11. 2 0 0 5) mm^^m^m : tiim^^ili(Dm^<r> 

mmi. 3. 4. 9. 12-16, 1 9 Rxf 2 1-2 sawiE^ titi ; mm^w<o 

It^ofiSIS 2-24 te:#^/iis#it#x. e^tb/co ( 9 K)] 

^m^l^s^i 1 - 1 ) jj^v ^ 1-9) '^^hm^^\^'>ts:< thi o(7>fba'«-fc'5 r. 




(1-1) 

(^(1-1) f^^v ^T. (d;^^ 1-10 (DMmmiyKmm. im^ 3 ~ 1 4 (^ag 

nl, n2tt-^tl/€^^l^l~3(7«:^U attO~IO(Z«t^U R'^^ 
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(1-2) 



XiiX^^^^ i/>St> b < f^;^^ 1 ~ 1 0 (DT/i^y 1^1:?^$ ttTV ^T tj J: V 

fi2~4CM[^U n4ttl~3©»[^*U b{10;?)^t.6CQ^^^U R' 

\^i^vxmMm^MLxh^\^\ ) 

[<b3] 




(1-3) 



m 1-3) {Ob^v MT. R^Jt^J:URUi^m 1 ~ 1 o«;5^l::7Km^ ~ 
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[lb 4] 




(1-4) 



«U n7m~3£r^c^^U R';6«fi^i-6^. -?r<DR^{*(^-"et>m?'ioX 



l'^ ) 
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88 



(R«-)g (R»)h 



1 - 6 ) ic^i, ^T. R'iojiv^R'' immm 1 ~ 1 0 (D^g«^<i::7K*s. 3 

U g *5 j;t>'h fi^tL^'tiO ~ 6 (D^^^ n 8 :io J;t/n 9 1 ~ 3 (D® 
(R")i (R")k 



S^U nio. ni ifim-^aiiL{ri~3(^^:^U J\ k{i0~6(?»: 

urn 




(1-7) 




(1-8) 
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[{b9] 



[3] sijie^( 1 - Dx^^ti^it-km^^Tt^i 2 - 1 ) xm^tu m^i 1 - 4) 



2 - 1 ) {::*5V ^T. R' itmmW^ 1 ~ 1 0 (D^gM^-fb^lc^S. 3-^1 4(Dm 




(1-9) 





(2-2) 
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^( 2 - 2 ) ic*5v ^T. it^m. 1-10 (DRmm^'itPkm&. i^m. 3--i4(Dm 

<. 2oJ^OR^;0St@s:(d5^bTlSillig^7rMUX^jJ:v\ ) 
[4] 1 ««?t0^M*TfcoT. s«*^?»^j¥^}65 1 mm\zfj:^ J; 9 

[6] m^m 1 tmcrmmymmwxrhox. mi{m(D^^mAd> 2 p p mWFx^h 
[7] it*ii 1 tm(Dmmmm^xh o it»6^#w^<^i&^fi;is 1 0 p p b 

[9] ff^^s 1 t^comsM^mPfxh-ox^ mM^(D 2 5°ct^4^(t ^fiJiit^^ 0 . 0 1 p 

[10] IMJSlf^WWTtfflW^-fcoT. ^1 9 3 nxrAO^il^^mfm^^l. 6 Si^i. 
[11] IS*rI 1 Ol^«SS7tffl?^#rCfcoT.« 19 3 nmt3:*D^j-55mft 1 mmfc 
[12] t»5itJl3MC9?Siia7Ui»-^-fcoT.BuiesC(2- l)T«$^6ib t r a 
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o 

[13] tmmi 2lSt«^5tffi?^f*T-fco-C. t r a n s-x;^ t h^a-Ty^ 

[14] ft 3 ts«S;«g^^-fl^ircfco-r. 2-2) e x o 

[18] m^mnwM(Dm§M'&&x^^x. mws^(Duv^Ym^M^iM^ 
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[20] Tte^( 2 - 1 ) ^fc«Tts^^( 2-2)1:^ ^ti^it-^m^^ 9 5 m&%&.±^-^th. 



5t(2-2){::4b>v^T. R'f^;^^i~io«;^i^^bi^^^ ^^3~i4(Dflg 

<. 2oRJi<7)R^;ii5t@5:id5S^b-C^«£^^bT^J;V\ ) 

[21] tm^2 otrnf^mtmiWavhox^ $Mm^sM)(D^^^m7Mm^ 1 0 p p b 

[22] I**il2 Ol^i«{«MrT:-fcoT.miOT 2-1) TS^tl^fba^-^^^ trans- 
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